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The Hydrometeorological Design Studies Center (HDSC) has analyzed annual exceedance 

probabilities (AEPs) of the worst case rainfall for the Louisiana rainfall event from 11-13 August 2016. AEP 

is the probability of exceeding a given amount of rainfall for a given duration at least once in any year at a 

given location. It is an indicator of the rarity of rainfall amounts and is used as the basis of hydrologic design.  

For the AEP analysis, we look at a range of durations and select one or two critical durations that show 

the lowest exceedance probabilities for the largest area, i.e., the “worst case.” Since the beginning and 

ending of the worst case period are not necessarily the same for all locations, the AEP maps do not 

represent isohyets at any particular point in time, but rather within the whole event. The rarity of this event is 

illustrated in the figures below.  

Figure 1 shows how the maximum observed rainfall amounts compare to corresponding rainfall 

(precipitation) frequency estimates for AEPs up to 1/1000 (0.1%) for durations from 1 hour to 60 days for the 

Hydrometeorological Automated Data System’s rain gauge in Louisiana: WBHL1, White Bayou at Highway 

64 Near Zachary 2SE (30.6361°N, 91.1272°W). The AEPs are estimates from the NOAA Atlas 14 Volume 9 

data table (Figure 2) showing frequency estimates with the 90% confidence interval bounds for this location 

for a range of AEPs and durations. The upper confidence limit for 1/1000 AEP is also shown in the figure to 

illustrate the uncertainty associated with the AEP calculation (which increases as the AEP becomes 

smaller). As can be seen from Figure 1, observed rainfall amounts at this location have probabilities less 

than or equal to 1/1000 for daily durations up to 20 days. 

 
Figure 1. Maximum observed rainfall amounts in relation to corresponding rainfall frequency estimates  

for the WBHL1 gauge. 
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Figure 2. NOAA Atlas 14 precipitation frequency depths with lower and upper bounds of the 90% confidence 

interval for a selected location (not all durations are shown in the figure).  

The map in Figure 3 shows the worst case 48-hour rainfall in inches. The map in Figure 4 shows the 

areas that experienced maximum 48-hour rainfall magnitudes with AEPs ranging from 1/10 (10%) to smaller 

than 1/1000 (0.1%). Maximum 48-hour rainfall amounts were derived from the National Centers for 

Environmental Prediction, Environmental Modeling Center’s Stage IV analysis dataset. Stage IV data is a 

mosaicked product of regional hourly and 6-hourly multi-sensor (radar + gauges) precipitation estimates 

produced by the National Weather Service’s River Forecast Centers. 6-hourly rainfall grids were aggregated 

to overlapping 48-hour periods, and the maximum amount of rainfall was extracted for each grid cell inside 

the area of interest. The maximum 48-hour rainfall grid was then converted to an AEP map by comparing 

the values to 30 arc-seconds gridded NOAA Atlas 14 Volume 9 rainfall frequency estimates.

http://www.emc.ncep.noaa.gov/mmb/ylin/pcpanl/stage4/
http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_gis.html


 

 
Figure 3. The worst case 48-hour rainfall in units of inches. 



 
Figure 4. Annual exceedance probabilities for the worst case 48-hour rainfall. 

 


